Aminopeptidase-resistant peptides are targeted to lysosomes and subsequently degraded.
Most cytoplasmic and nuclear proteins are degraded via the ubiquitin-proteasome system into peptides, which are subsequently hydrolyzed by downstream aminopeptidases. Inefficient degradation can lead to accumulation of protein fragments, and subsequent aggregation and toxicity. Whereas the role of the proteasome and the effect of its impairment on aggregation have been intensively studied, little is known about how cells deal with peptides that show resistance to degradation by aminopeptidases. Here, we introduced peptidase-resistant peptides into living cells and show that these peptides rapidly and irreversibly accumulate into puncta in the perinuclear region of the cell. Accumulation appears to be independent of peptide sequence but is less efficient for longer peptides. The puncta colocalize with autophagosomal and lysosomal markers, suggesting that these peptides end up within lysosomes via macroautophagy. Surprisingly, the peptides still accumulate within lysosomes when macroautophagy is impaired, suggesting a trafficking route independent of macroautophagy. Upon lysosomal uptake, peptides are degraded, suggesting that cells can clear peptidase-resistant proteasomal products by an alternative pathway, which targets them to lysosomes.